ABSTP, Act.--Cladistic analysis of 157 characters of definitive plumages and soft parts, natal plumages, tracheae, and nontracheal skeletons of 59 Anatini (sensu Livezey 1986) provided a phylogenetic hypothesis of high consistency (C! = 0.71, excluding unique autapomorphies) and resolution (tree completely resolved except for two nested trichotomies, a trichotomy within the northern-hemisphere mallards, and the tentative placements of two poorly known species of Anas). Major phylogenetic inferences (lists of three or more taxa are in order of increasing relatedness) include the following: (1) monophyly of the tribe is weakly demonstrated; (2) the tribe comprises three subtribes--Cairineae (Cairina, Pteronetta, Aix), Nettapodeae (Chenonetta, Nettapus), and Anateae (all other genera); (3) subtribe Anateae comprises three "supergenera" (each comprising two genera)--Amazonetta (A. brasiliensis and Callonetta leucophrys), Lophonetta (L. specularioides and Speculanas specularis), and Anas (genera Mareca and Anas); (4) the genus Mareca or wigeons includes six species--capensis, strepera, falcata, sibilatrix,
I present a phylogenetic (cladistic) analysis of the Anatini from 157 polarized characters of the skulls, syringeal bullae, natal plumages, definitive plumages, and soft parts of 59 taxa. I discuss relative consistencies and evolutionary rates of character groups, ecological and biogeographical correlates, and relationships of traditionally problematic taxa and closely related tribes, and I propose an annotated Linnean classification of the Anatini.
MATERIALS AND METHODS
Taxa included.--All 88 specific and subspecific taxa of Recent Anatini were included for analysis as members of the ingroup, although skin specimens of downy young, tracheae, and (especially) skeletons were not available for all taxa. For the derivation of trees, I combined taxa with identical character-states, which reduced the number of analytical units to 59. These analytical combinations merged taxa typically considered to be subspecies. I defined subspecies for practical purposes as lineages that differed only quantitatively (often in intensity of plumage colors or size) from conspecific taxa. These differences probably reflect spatially separated samples of clinal variation. This practice produced the nontraditional combination of Anas fulvigula and A. diazi (while maintaining the qualitatively distinguishable A. platyrhynchos and A. rubripes), and the elevation to species rank of a number of taxa commonly treated as subspecies (A. wyvilliana, A. laysanensis, A. oustaleti, A. zonorhyncha, A. albogularis, A. chlorotis, A. eatoni, A. andium, A. carolinensis, and A. puna). Several other taxa are either of problematic tribal assignment (e.g. Salvadorina, Merganetta) or are "basal," Anatini-like members of other tribes of Anatinae (e.g. Polysticta, Marmaronetta, Heteronetta) and were included for ancillary comparisons. These latter genera and several others (Sarkidiornis, Tadorna, Somateria) were included as members of the outgroup for determination of polarities.
Specimens examined.--I examined study skins of downy young (mostly age-class Ia, brightly patterned with no plumaceous feathers) and adults, skeletal material (particularly skulls), and syringeal bullae (most mounted with tracheae) of all species of Anatini except for the following: Anas oustaleti (downy young not examined, but described by Phillips [1923] ), A. chlorotis and A. aucklandica (downy young not examined, but described and illustrated in Delacour [1956, 1964] Only three unresolved sections of the phylogeny were indicated (Fig. 1) . The first poorly resolved segment involved the relationships among three subgenus-groups in the genus Anas (sensu stricto). Three topological variants were found: (1) the groups (Nesonetta, Dafila, and Punanetta-Querquedula) as a trichotomy; (2) Dafila as the sister-group to a clade that comprises Dafila and Punanetta-Querquedula; and (3) PunanettaQuerquedula as the sister-group to a clade composed of Dafila and Nesonetta. The second poorly resolved section involved the relationships among four entities: the poorly known A. bernieri; the relatively similar A. gibberifrons and A. albogularis; and a resolved clade that includes A. castanea, A. chlorotis, and A. aucklandica (Fig. 1) . Four equally parsimonious topological variants were found for these four groups: (1) A. bernieri, A. albogularis, and A. gibberifrons composing a grade paraphyletic to the "reddish teal" (A. castanea, A. chlorotis, and A. auklandica); (2) A. bernieri as the sister-group to a trichotomy involving A. albogularis, A. gibberifrons, and the clade of "reddish teal"; (3) a trichotomy involving A. bernieri, a clade of A. albogularis and A. gibberifrons, and the clade of "reddish teal"; and (4) A. bernieri as the sister-group to A. gibberifrons + A. albogularis, and together these three as the sister-group to the "reddish teal." Given the poor resolution of these two segments of the tree, the included relationships are considered indeterminate and depicted as trichotomies (Fig. I) . The third poorly resolved segment involved two nested trichotomies including A. diazi, A. fulvigula, and the clade composed of A. platyrhynchos and its Pacific relatives (Fig. I) . All other parts of the phylogeny in the constrained analysis were invariant. Tribal monophyly and "perching ducks."--Monophyly of the Anatini is only weakly supported by three character changes of which two were lost by reversal in subsequent groups. The "perching ducks" comprises two clades paraphyletic to the remainder of the Anatini, henceforth referred to as Anateae (Fig. 2) . The first and more primitive of these was the clade composed of two species of Cairina and its monotypic sister-genus Pteronetta, and two species of Aix. The two species of Aix have been consid- The second clade of "perching ducks," a group more closely related to the true dabbling ducks (Fig. 2) , comprises two genera--Chenonetta (one species) and Nettapus (three species). The close relationship of these two genera, and the paraphyly of the smaller "perching ducks" differs from earlier reviews (e.g. I found another couplet of taxonomically controversial, relatively primitive, Neotropical dabbling ducks--Lophonetta specularioides and "Anas" specularis--to be sister-species, and these composed the sister-group to the true dabbling ducks (Fig. 2) "typical" dabbling ducks. The group includes several of the most widespread, numerous, and familiar species of waterfowl in the world. My analysis defines two weakly supported subclades within the group, which I informally refer to as "cohorts" (Fig. 3) Mallards.--Monophyly of the mallard complex is supported by six characters of definitive and natal plumages, colors of soft parts, and syrinx (Fig. 3) The two basal members of the genus Mareca--M. capensis and M. strepera--presented "conflicts" between definitive, natal, and syringeal characters, and require further investigation (Fig. 2) . Also, the two "cohorts" of Anas are too poorly documented for formal recognition, but the determination of relationships among the included (and well supported) subgenera is important for biogeographic and ancillary evolutionary inferences (see below).
Replacement of the hypothesized character
Relationships An alternative model is to consider "isolating mechanisms" to be incidental effects, not the causes, of interspecific phenotypic divergence For purposes of phylogenetic inference, interfertility is uninformative because it represents the retention of primitive "recognition systems" and capacity for interbreeding (i.e. it is a symplesiornorphous condition). A third alternative, the phylogenetic species concept, defines species as the smallest diagnosable (i.e. definable by qualitative, apomorphic characters) monophyletic group of organisms (reviewed by Cracraft 1983 Cracraft , 1988 (Table 1) . Four of six supergenera and eight of eleven genera are limited to the southern hemisphere. Within the genus Anas, only two subgenera (Nesonetta and Punanetta) are strictly limited to the southern hemisphere, although infragenera within two other subgenera are so distributed (Table 1) . Like the genus Mareca, several subgroups of Anas include members from both hemispheres (subgenus Anas, infragenera Pterocyanea, Spatula, Paecilonitta, and Dafila). Only four groups of subgeneric or higher rank are limited to the northern hemisphere. These are the genus Aix of Cairineae, the grade that comprises the subgenera Chaulelasmus and Eunetta of Mareca, and the subgenus Querquedula of Anas (Table 1 ). The preponderance of southern-hemispheric clades, particularly among the early branches (Nettapodeae, and supergenera Cairina, Amazonetta, and Lophonetta), strongly suggest that the Anatini originated in the southern hemisphere, as inferred for the order Anseriformes (Livezey 1986).
Southern origins are indicated throughout the tribe (Fig. 1, Table 1 ). The tree originates with the Asian-African Cairineae (except for the more northern show pronounced geographical partitioning, with northern-hemisphere, African, and South Pacific clades (Fig. 3, Table 1 • Parenthetical codes refer to "Horizonefta" (Anas wyvilliana and A. laysanensis).
h Reproductive data for A. melleri not available.
• Poorly known A. bernieri not included.
• Parenthetical codes refer to A. aucklandica.
es differ significantly in pattern as well as degree); class II, quantitative (i.e. sexes differ primarily in intensity or conspicuousness, but underlying pattern is essentially the same); and class III, obsolete or entirely absent. Despite problematic assignments of several species with "intermediate" levels (e.g. Nettapus, Lophonetta, M. strepera, A. wyvilliana, A. fiavirostris), several patterns emerged (Table 1) (Figs. 2, 3 ), indicate that character types were unevenly distributed among levels within the tree (Table 3 ). In particular, characters of definitive plumages and soft parts were useful throughout the tree but were especially useful at the lowest levels. Relationships at the level of subtribes, supergenera, genera, and subgen- Characters not included •n formal analysis but compiled to confirm monophyly of species; list available on request.
of genus-level relationships in Anseriformes (Livezey 1986), were primarily useful in this analysis for resolutions at the tribal and subtribal levels (Table 3 ). This heterogeneity of character change strongly suggests that characters evolve at significantly different rates. They are of greatest phylogenetic utility for segments of the tree where rates of evolutionary change are moderately high. Consequently systematists should select those character suites that evolutionarily "target" the phylogenetic relationships of concern.
Osteological studies of Anatini indicate a paucity of phylogenetically informative char- 46. Scapulars of males in alternate plumage: (a) not as follows; (b) with distally widened, sharply defined, typically asymmetrical, white central stripe (Fig. 5d) 1 IS. Cheek stripe (if present) wide, incorporating dark auricular patch, forming the ventral border to a very narrow, pale suborbital stripe, and typically converging broadly with dark orbital stripe anterior to orbit: (a) not so (includes unique two-toned, "false" cheek stripe of Chenonetta); (b) as described (Fig. 7d) ; CI = 1.00.
119. Cheek stripe (if present) narrow, well separated from orbital stripe by wide white band (rarely occluded anteriorly): (a) not so (includes unique two-toned cheek stripe of Chenonetta); (b) as described (Fig. 7f) ; CI = 1.00. 120. Cheek stripe (if present) broad, bordered dorsally by relatively wide white suborbital band, variably convergent with orbital stripe anteriorly, and widening posteriorly: (a) not so (includes unique twotoned, "false" cheek stripe of Chenonetta); (b) as described (Fig. 7c) (Fig. 7) ; CI = 1.00. 
Syringeal bulla: (a) distinctly asymmetrical, medial extremity

